1. Indeed, the major issue that needs attention is an obtuse writing style common in psychology papers that is not suitable for BMJ open readers. In particular, the lumping of role identification with medical recording skills and drinking to cope as "predictors" of perceived mastery. I understand what is meant, but predictor has a certain meaning in regular speech and writing that does not apply to drinking to cope. This needs attention throughout the paper. 2. The addition of an author who is conversant with modern medical education and comfortable and up to date with the literature of pedagogy may be the most efficient way to improve this paper. 3. The 20year follow up is impressive, however the disadvantage is that the authors are stuck with a psychology approach that is rather dated (this should be discussed). 4. Abstract: "This is the first prospective study of modifiable factors at medical school that may impact upon doctor"s future perceived mastery of work". The case has not been clearly made for these factors to be modifiable. Potentially modifiable would be more appropriate. Ideally clearer explanation would be made -the point of this paper, is that if students leave medical school with confidence in their skills then their perceived mastery will be high even at 20years post-graduation (and that this is true after controlling for relevant personality characteristics). Thus providing experiences, teaching and assessment so that this occurs has the potential to influence later confidence and wellbeing. This is important and interesting, but it is hard to find in this manuscript. 5. The following paragraph is crucial to this paper and needs expanding (at least 3 paras) with the use of more and also more contemporary references. The whole paper hangs on a credible argument being made here and being properly situated in the literature.
Introduction
Reference is made to skills that can strengthen one"s feeling of mastery of clinical work including biomedical knowledge and communication skills and reference is made to a paper by Epstein. However this paper discusses knowledge and communication in the context of competence. It is recommended therefore (as above) that the authors distinguish between mastery and competence and use the appropriate references where relevant.
Methods
The study methods appear robust. I would however recommend an expert review of stats. The authors should explain early on as to how the 10 items of the PMCW survey were identified . A rationale should be provided as to why personality traits were measured at T1 for half the sample and one year later for the other half.
Discussion
Implications for medical school curricula The authors talk about "training in complex and demanding clinical settings to enhance communication skills". A reference to validate this statement should be included as the reference provided at the end of the sentence (18) related to the gender issue only.
Strengths and limitations
First paragraph: The authors state that the "differences between responders and non-responders were small". From the results presented the only differences between these groups appears to relate to age. If this is correct then this should be specified.
Final paragraph -The authors mention that they have not controlled for over estimation of skills and masters. This should be expanded.
Conclusions
Please revisit the final conclusion as in its current format this does not make sense. It is my understanding that the authors wish to emphasize the importance of addressing the predictors identified within medical curricula.
REVIEWER
Wolfgang Wiedermann University of Missouri, USA REVIEW RETURNED 25-Apr-2017
GENERAL COMMENTS
1. Please include information of scale range for all continuous predictors. For categorical/dichotomous predictors please explicitly state the coding scheme. Further, since it is well known that measurement error in the predictors can heavily affect statistical inference in linear regression models, it is necessary to provide psychometric information on the reliability for all predictors (e.g., sample-based measures of internal consistency).
2. Please include a proper effect size measure when reporting the result of the paired t-test (e.g., Cohen"s d). Further, I suggest to also report adjusted effects of PMCW scores of T2 on T3. This could be done by, e.g., including PMCW at T2 in the regression model predicting PMWC at T3.
3. The fact that PMCW scores at T3 and T2 were "fairly normally distributed" is not a valid justification for running linear regression models. Even small to moderate ceiling/floor effects in the response variable (which may also be present even when the variable is "fairly" normal) can heavily distort standard errors and regression inference. On page 9, for example, it is stated that PMCW scores ranged from 8 to 28 (where the latter corresponds to the maximum score). Please include further information concerning the frequencies of maximum scores to rule out potential ceiling effects. If ceiling is present, OLS regressions are not suitable and will give biased results. Beta generalized linear models (see, e.g., Smithson & Verkuilen, 2006, Psych Methods) are more appropriate in this case.
4. In the multiple linear regression models, the rational for including all predictors at the same time is somewhat unclear. While nothing speaks against entering all predictors at the same time, given the research context described in the introduction, I expected a hierarchical regression strategy, i.e., entering sets of predictors (e.g., the set vulnerability, control, intensity, and reality weakness representing "Personality") to a baseline regression model (e.g., one that just includes demographics) in a stepwise fashion. Evaluating the change in R-squared would then enable one to make statements about the predictive power of "Personality", "Medical school factors", and "Alcohol consumption behaviour". Of course, this strategy requires one to pre-specify the variable order (or the order of the sets).
5. While the authors indicate that the normality assumption of regression residuals and potential multicollinearity has been evaluated, important further regression diagnostic checks are missing. These need to be performed at least for the multiple linear regression models. I highly recommend to check whether the error variance is homogenous across the range of predictor values (known as homoskedasticity assumption), e.g., using the BreuschPagan test. When this assumption is violated, standard errors of the linear model are biased and inference is no longer trustworthy. In this case, post hoc corrections of standard errors (so-called heteroskedasticity consistent standard errors) can be used as a remedy. To avoid biases due to model mis-specifications, the linearity assumptions needs to be evaluated as well, e.g., through including polynomial terms of continuous variables (again, if the linearity assumption does not hold, the regression models are not appropriate for inference). Finally, the authors need to confirm the absence of highly influential data points/outliers (e.g., Cook's distances, leverage, etc).
6. The authors note that interaction effects involving gender were tested only for those predictors that were statistically significant. Please note that a significant main effect is not a requirement for a meaningful interaction effect. In fact, the opposite could be the case, main effects can become important after including interaction effects. Thus, I highly recommend to test all possible two-way interactions.
Minor Issue: 
This is an interesting research that investigates the predictors of Perceived Mastery of Clinical Work (PMCW) in a cohort of medical students. However, there are major statistical concerns that need to be addressed by the authors.
-The outcome variable (PMCW) was measured using 10 items (each with 7-point Likert scale), but four items were selected using principal component analysis. What is the justification for this approach and how did you decide which of the principal axes that best represents PMCW? What is the proportion of variability explained by the chosen axis? The results using all the 10 items should also be reported to give credibility to the study.
-The data should be analysed using longitudinal method instead of time-by-time cross-sectional analysis. Analysing the data together as longitudinal analysis (with time as categorical variable) would allow investigation of how the association between PMCW and the predictors changes between the two time points.
-Missing data imputation using mean scores for non-continuous data should be justified. The current approach should be compared with multiple imputations conditional on the observed data.
-A minor comment is that the outcome data (PMCW) is over 10 years instead of 20 years as reported in the paper i.e only available at T2 and T3
VERSION 1 -AUTHOR RESPONSE

Reviewer 1
Reviewer Name: Christine Jorm Institution and Country: Sydney University, Australia 1. COMMENT: Indeed, the major issue that needs attention is an obtuse writing style common in psychology papers that is not suitable for BMJ open readers. In particular, the lumping of role identification with medical recording skills and drinking to cope as "predictors" of perceived mastery. I understand what is meant, but predictor has a certain meaning in regular speech and writing that does not apply to drinking to cope. This needs attention throughout the paper.
RESPONSE:
We understand the reviewer. We agree that this is an unfortunate way of explaining the findings that can easily be misunderstood. Therefore, we have changed "predictor of" to "association with" when explaining the association between drinking to cope and lower future perceived mastery. (see p. 2, lines: 15, 18, 21 and 23, p. 13, lines: 5, 8, 12, 14, 16, 17, 20, 23, p. 14, line: 1-4, 13, 14, p. 15, line: 21) . We do however still describe role identification and medical recording skills as predictors. In addition, throughout the paper, we have tried to make it clearer that drinking to cope is associated with lower perceived mastery and not the other way around. (see specifically the conclusions: p. 2, lines: 20-24 and p. 18, lines: 21-24 to p. 19, lines: 1-5, also cited in the response to the comment above). We have also gone through the language and we have sent the manuscript to a professional English language check service.
COMMENT:
The addition of an author who is conversant with modern medical education and comfortable and up to date with the literature of pedagogy may be the most efficient way to improve this paper.
RESPONSE:
We have consulted pedagogue Ragna Veslemøy Wiese, PhD, and her contribution to the revision led to the inclusion of her as a co-author.
COMMENT:
The 20year follow up is impressive, however the disadvantage is that the authors are stuck with a psychology approach that is rather dated (this should be discussed).
RESPONSE:
We understand that this is a limitation of the study, and we have tried to tone down the psychology approach and focus more on how to improve medical education.
COMMENT:
Abstract: "This is the first prospective study of modifiable factors at medical school that may impact upon doctor"s future perceived mastery of work". The case has not been clearly made for these factors to be modifiable. Potentially modifiable would be more appropriate. Ideally clearer explanation would be made -the point of this paper, is that if students leave medical school with confidence in their skills then their perceived mastery will be high even at 20years post-graduation (and that this is true after controlling for relevant personality characteristics). Thus providing experiences, teaching and assessment so that this occurs has the potential to influence later confidence and wellbeing. This is important and interesting, but it is hard to find in this manuscript.
RESPONSE:
We thank the reviewer for pointing out this lack of clarity, we have changed modifiable to potentially modifiable (p. 4, line 6) and we have re-written parts of the introduction, parts under "Implications for the medical school curricula" and the conclusions, in an effort to make this important perspective more lucid.
COMMENT:
The following paragraph is crucial to this paper and needs expanding (at least 3 paras) with the use of more and also more contemporary references. The whole paper hangs on a credible argument being made here and being properly situated in the literature. "A high sense of mastery makes it easier to handle high professional demands.
[10] Being in medical school is a demanding situation, and both exposure to curriculum stress and learning difficult clinical skills might be important factors in the development of mastery. [11, 12] Skills that can strengthen one"s feeling of mastery of clinical work include both biomedical knowledge and communication skills, [13] including skills in taking a medical history and writing up a medical record, which have been found to predict lower job stress during internship.
[14]
RESPONSE:
We have re-written and expanded this paragraph (p. 5, lines: 15-25 to p. 6, lines: 1-7) as follows: "A high sense of mastery makes it easier to handle high professional demands.
[10] To attain a sense of mastery, it is however essential to have had some initial experiences of stressful demands. Moreover, the stressful or demanding situation needs to be handled with a sense of control.
This combination of high demands and high control is proposed to lead to increased learning, which in turn is believed to enhance perceived mastery. [11, 12] It is in this respect important that the student or doctor acknowledges that handling the situation in a successful manner was due to actions carried out by him/herself. Therefore, since being in medical school is demanding, [13] we believe that both exposure to curriculum stress and learning clinical skills might be important factors in the development of mastery. We do distinguish between perceived mastery and observed competence, but we believe that they could be influenced by similar factors. Skills that can strengthen one"s observed competence include biomedical knowledge as well as communication skills.
[14] Communication skills courses among medical students have been shown to increase their future communication skills self-efficacy, and to enhance their objectively observed performance.
[15] One could argue that both biomedical knowledge and communication skills are called for when taking a medical history and writing up a medical record. Confidence in these skills have also been found to predict lower job stress during internship.
[16]" 6. COMMENT: Listing your hypotheses clearly early on would improve the paper
We have added the following hypothesis to the last paragraph in the introduction (p. 6, lines: 23-25 to p. 7, lines: 1-2): "We hypothesize that the personality trait vulnerability and problematic alcohol habits measured in medical school are associated with relatively low perceived mastery later in the career, while students" confidence in their own medical recording skills and high identification with the role of doctor are hypothesized to predict higher perceived mastery."
COMMENT:
The line "Alcohol can be used as a means to master a stressful situation,", needs changing, I think you mean cope with a stressful situation.
RESPONSE:
We have changed this line to "Alcohol can be used to cope with a stressful situation" (p. 6, line: 18)
COMMENT:
The point made about the implications of the gender differences P11-P12 needs better explanation.
RESPONSE:
We have excluded this paragraph since we realize that this reasoning is too much off topic.
COMMENT:
The paragraph entitled Implications for the Medical School Curricula needs considerable work. There are problems with the English language and clarity of expression -I have re-written a bit: "The most important implication of these findings for medical educators is that work to ensure students" confidence in their recording skills is likely to have life-long effects. Recording skills is are about being able to combine biomedical theoretical knowledge and communication skills, and then being able to summarize this in a medical record.
RESPONSE:
We are very grateful for the proposed re-writing, and we have included it in p. 16. We have re-written parts of the paragraph entitled Implications for the Medical School Curricula, and our new suggestion is as follows (see p. 16 lines: 4-24 to p. 17, lines: 1-17): "The most important implication of these findings for medical educators is that work to ensure students" confidence in their recording skills is likely to have life-long effects.
Recording skills are about being able to combine biomedical theoretical knowledge and communication skills, and then being able to summarize this in a medical record. In line with this argument, learning styles that promote a combination involving theoretical knowledge in a practical setting are positively associated with academic performance. New research shows that so called "self-reflexivity" can enhance both professional identity development [49] and integration of theoretical knowledge with professional practice.
[50] Selfreflexivity involves reflecting on one"s professional role in the interaction with patients and colleagues, as well as reflecting about the potential influence of contextual factors on both the patient and oneself. This is in line with medical education developing its scope from a pure biomedical focus to a more comprehensive view including communicative practices and patient-centeredness.
[51] To develop self-reflexivity, it is however essential to get proper feedback, to have good role models among teaching staff and for the students to be in an environment that feels emotionally safe.
[49] Selfreflexivity could help the students to develop more active and problem-focused ways of coping when facing challenges, instead of using avoidance strategies like drinking alcohol to cope with stress and tension."
COMMENT:
The bland assertion "the medical students should have more practice in taking history and writing medical records from patients" does not do justice to what we understand about learning. You may want to reference work in the development of expertise, reflective approaches and most particularly there needs to be attention to assessment. Just doing lots of something not very well and getting no feedback is not a great way to develop skills. This is where most assistance from an educator is needed.
RESPONSE:
Thank you for your clear comment. We have re-written the part above (see response to "comment 9").
COMMENT:
The paper needs attention re English, in particular the use of is instead of are in many places. There are also assorted typos.
RESPONSE:
Thank you for your comment. We have made corrections throughout the paper, and we have sent the manuscript to a professional English language check service. This is an interesting prospective study looking at predictors in final year medical students in Norway of mastery of clinical work at 10 and 20 years post graduation. Predictors measured included personality traits, perceived recording skills, perceived medical school stress, identification with role of the doctor and hazardous drinking and drinking to cope with tension.
The study commenced in 1993/4 and finished in 2013/14.
631 students were studied with a response rate of 83%, 75% and 58% at baseline, 10 years and 20 years.
Identification with the role of the doctor, using alcohol to cope (10 yrs) and perceived medical recording skills were identified as predictors (10 and 20 yrs).
Implications for medical curricula include the need for more practice in history taking and writing medical records.
There is clear acknowledgement of the limitations of the self reporting methods used in the study.
General Comments
COMMENT:
The authors need to clarify certain points at the outset i.e. their definition of "communication" and their definition of "mastery" and whether they consider the latter the same as "competence" or different.
RESPONSE:
Thank you for pointing out this lack of clarity. We have tried to make these definitions clearer, see the re-written paragraph on p. 5, lines: 15-25 to p. 6, lines: 1-7 (which is cited under Reviewer 1, comment 5).
COMMENTS:
Some of the references are quite dated. This is acceptable in the case of sentinel references but more up to date references should be sourced where this is not the case.
RESPONSE:
We agree with the reviewer; we have excluded some references and added more up to date references, see added references in the reference list. 
We agree that this part of the paper was formulated in an unfortunate way that could easily lead to misunderstandings. We have re-written the conclusion section (see p. 2, lines: 20-24).
Introduction
COMMENT:
RESPONSE:
Thank you for the observant comment. We have tried to distinguish more clearly between mastery and competence, and we have specified that the reference refers to competence and not to perceived mastery (see p. 5, lines: 15-25 to p. 6, lines: 1-7, which is part of the citation under Reviewer 1, comment 5).
Methods
COMMENT:
The study methods appear robust. I would however recommend an expert review of stats.
RESPONSE: Thank you.
The authors should explain early on as to how the 10 items of the PMCW survey were identified.
RESPONSE:
We have tried to make this clearer, earlier in the text, by moving up information that was under "Statistical analyses" (on p. 10, lines: 14-16) up so that it is presented earlier in the paper where the outcome variable is presented (p. 7, lines: 18-24 to p. 8, lines: 1-2). We have also re-written and extended the paragraph in an attempt to make the process clearer.
COMMENT:
A rationale should be provided as to why personality traits were measured at T1 for half the sample and one year later for the other half.
RESPONSE:
We have added information about this in p. 8, lines: 17-18: "To limit the size of the comprehensive questionnaires (30 pages), it was measured at T1 for half of the sample and one year later for the other half." Discussion 9. COMMENT: Implications for medical school curricula The authors talk about "training in complex and demanding clinical settings to enhance communication skills". A reference to validate this statement should be included as the reference provided at the end of the sentence (18) related to the gender issue only.
We have excluded this reference, after excluding the gender issue. Instead we have re-written the paragraph "Implications for medical school curricula" and included new references (see p. 16 lines: 4-24 to p. 17, lines: 1-17, which is cited under Reviewer 1, comment 9).
COMMENT: Strengths and limitations
RESPONSE:
We have specified this, see p. 18 and lines: 6-7.
COMMENT:
RESPONSE:
We have expanded this with the following line: "We have not sufficiently controlled for overestimation of own skills and mastery, since the study does not include any measurement that can be argued to measure risk of overestimation." (see p. 18, lines: 13-15) 12. COMMENT: Conclusions Please revisit the final conclusion as in its current format this does not make sense. It is my understanding that the authors wish to emphasize the importance of addressing the predictors identified within medical curricula.
We agree that the wording in "Conclusions" has an unfortunate formulation that could easily be misunderstood. We have re-written the conclusion, both in the abstract and in the article (see p. The manuscript presents the results of a prospective study (three measurement occasions) to predict perceived mastery of doctors over a period of 20 years. The authors use a series of ordinary least square (OLS) regression models to predict mastery scores at T2 and T3 using predictors at T1.
Both, univariate and adjusted regression results, are reported. In addition, interaction effects were evaluated to test whether gender acts a moderator. The following review evaluates the statistical methods used in the study.
General Comments:
1. COMMENT: Please include information of scale range for all continuous predictors. For categorical/dichotomous predictors please explicitly state the coding scheme. Further, since it is well known that measurement error in the predictors can heavily affect statistical inference in linear regression models, it is necessary to provide psychometric information on the reliability for all predictors (e.g., sample-based measures of internal consistency).
Thank you for pointing out this lack of clarity. We have included the scale range for all continuous variables (see page 9, lines: 8, 19 and p. 10, line: 1) and the coding schemes for the categorical variables "Hazardous drinking" and "Drinking to cope" are explained in p. 10, lines 3-10. Cronbach"s alphas are presented for all continuous variables (on p. 9, lines: 1-2, 9, 19-20 and p. 10, line: 2) 2. COMMENT: Please include a proper effect size measure when reporting the result of the paired t-test (e.g., Cohen"s d). Further, I suggest to also report adjusted effects of PMCW scores of T2 on T3. This could be done by, e.g., including PMCW at T2 in the regression model predicting PMWC at T3.
Thank you for this suggestion. We have included an effect size measure, Cohen"s d, see p. 10, lines: 17-18 and p. 13, line: 3. We also performed adjusted analyses where we controlled for adjusted effects of PMCW scores of T2 on T3, see changes under "Statistical analyses", p. 11, lines: 15-17 ("In additional analyses we controlled for adjusted effects of PMCW scores of T2 on T3, by including PMCW at T2 in the regression model predicting PMCW at T3.") and under "Results", p. 14, lines: 3-5 ("Entering PMCW measured at T2 as an independent of PMCW at T3 yielded a moderate association ( = 0.20; P < .001; 95% CI = 0.10 to 0.30), with perceived medical recording skills remaining significant ( = 0.10; P = .04; 95% CI = 0.003 to 0.20).") We have however not included these results in Table 3 .
COMMENT:
The fact that PMCW scores at T3 and T2 were "fairly normally distributed" is not a valid justification for running linear regression models. Even small to moderate ceiling/floor effects in the response variable (which may also be present even when the variable is "fairly" normal) can heavily distort standard errors and regression inference. On page 9, for example, it is stated that PMCW scores ranged from 8 to 28 (where the latter corresponds to the maximum score). Please include further information concerning the frequencies of maximum scores to rule out potential ceiling effects. If ceiling is present, OLS regressions are not suitable and will give biased results. Beta generalized linear models (see, e.g., Smithson & Verkuilen, 2006, Psych Methods) are more appropriate in this case.
RESPONSE:
Thank you for these suggestions. We have included more information about the normality tests, and we have performed additional analyses with generalized linear models and with logistic regression models (with PMCW dichotomized by median) to rule out the risk of obtaining false results due to ceiling/floor effects. This is the new paragraph under "Statistical analyses" (see p. 10-11): "The PMCW scores were fairly normally distributed at T2 and T3 and frequencies of maximum score were 5% at T2 and 13% at T3. The mean values were very close to the 5% trimmed mean values (22.66 vs 22.32 at T2 and 24.84 vs 24.55 at T3), which indicates that the risk of ceiling/floor effects was small. We therefore used linear regression analysis to study the effects of independents. Normality tests on PMCW regressions resulted in acceptable normal distribution of the standardized residuals (P-P Plots). Initially, we studied univariate regressions on PMCW at T2 and T3 respectively. Effects were measured by standardized and unstandardized regression coefficients. Secondly, all independents were controlled for each other (adjusted) in four different blocks in a stepwise multiple regression model of PMCW at both periods. With respect to when the variables most probably occurred in time, the blocks were put into the model as follows; block 1: demographics, block 2: personality, block 3: alcohol drinking behaviour, block 4: medical school factors. The explained variance of PMCW was indicated by Adjusted R2. Change in Adjusted R2 is also presented for each of the different blocks. Kolmogorov-Smirnov and Shapiro-Wilk tests of normality were however both significant (T2: Kolmogorov-Smirnov: 0.17, P < .001, Shapiro-Wilk: 0.89, P < .001, T3: KolmogorovSmirnov: 0.13, P < .001, Shapiro-Wilk: 0.85, P < .001), which means that the scores fit the normal curve poorly. This is quite common in large samples, nevertheless we performed additional analyses with generalized linear models and a logistic regression model (with PMCW dichotomized by median), to rule out the risk of misleading associations due to potential ceiling/floor effects. In additional analyses we controlled for adjusted effects of PMCW scores of T2 on T3, by including PMCW at T2 in the regression model predicting PMCW at T3."
The new text under "Results" is as follows: "Generalized linear models and a logistic regression model yielded exactly the same significant associations." (p. 13, lines 11-12) and "Generalized linear models and a logistic regression model gave the same significant associations. (In addition, a logistic regression model revealed a significant association between drinking to cope and low PMCW at T3.)" (p. 13, line: 24 to p. 14, lines: 1-3). We have not included the test statistics in the article, but we are including them here and we will include them in the article if you think we should do so. Generalized linear models gave the following test statistics at T2: Drinking to cope (Wald Chi2: 11.95, P=.001), Medical recording skills (Wald Chi2: 5.43, P=.02) and Role identification (Wald Chi2: 7.97, P=.005), and at T3: Medical recording skills (Wald Chi2: 6.32, P=.01). The logistic regression model (PMCW dichotomized by median) gave the following test statistics at T2: Drinking to cope (OR = 0.24; P = .004; 95% CI = 0.09 to 0.64), Medical recording skills (OR = 1.08; P = .014; 95% CI = 1.02 to 1.16), Role identification (OR = 1.09; P = .018; 95% CI = 1.02 to 1.17), and at T3: Medical recording skills (OR = 1.08; P = .044; 95% CI = 1.00 to 1.16) Drinking to cope (OR = 0.26; P = .017; 95% CI = 0.09 to 0.78).
COMMENT:
In the multiple linear regression models, the rational for including all predictors at the same time is somewhat unclear. While nothing speaks against entering all predictors at the same time, given the research context described in the introduction, I expected a hierarchical regression strategy, i.e., entering sets of predictors (e.g., the set vulnerability, control, intensity, and reality weakness representing "Personality") to a baseline regression model (e.g., one that just includes demographics) in a stepwise fashion. Evaluating the change in R-squared would then enable one to make statements about the predictive power of "Personality", "Medical school factors", and "Alcohol consumption behaviour". Of course, this strategy requires one to pre-specify the variable order (or the order of the sets).
RESPONSE:
We are grateful for this comment and we believe these suggestions have made the results more vivid and clear. We have entered the predictor variables in a stepwise model divided into four blocks, explained under "Statistical analyses" (on p. 11, lines: 2-7), as follows: "Secondly, all independents were controlled for each other (adjusted) in four different blocks in a stepwise multiple regression model of PMCW at both periods.
With respect to when the variables most probably occurred in time, the blocks were put into the model as follows; block 1: demographics, block 2: personality, block 3: alcohol drinking behaviour, block 4: medical school factors." The results are explained in a new Table 2 and a new Table 3 , divided into blocks. We have included both Adjusted R2 and change in Adjusted R2 in both tables, to make it easier for the reader to get a better picture of the predictive power of each set of predictors.
COMMENT:
While the authors indicate that the normality assumption of regression residuals and potential multicollinearity has been evaluated, important further regression diagnostic checks are missing. These need to be performed at least for the multiple linear regression models. I highly recommend to check whether the error variance is homogenous across the range of predictor values (known as homoskedasticity assumption), e.g., using the Breusch-Pagan test. When this assumption is violated, standard errors of the linear model are biased and inference is no longer trustworthy. In this case, post hoc corrections of standard errors (so-called heteroskedasticity consistent standard errors) can be used as a remedy. To avoid biases due to model mis-specifications, the linearity assumptions needs to be evaluated as well, e.g., through including polynomial terms of continuous variables (again, if the linearity assumption does not hold, the regression models are not appropriate for inference). Finally, the authors need to confirm the absence of highly influential data points/outliers (e.g., Cook's distances, leverage, etc).
RESPONSE:
With respect to multicollinearity, the tolerance scores are over .68 (which means well above the critical cut off of .10) and the VIF scores are all under 1.47 (which means well under the critical cut off of 10). Homoscedasticity was tested by Levene"s test of Equality of Error Variances, which showed nonsignificant results both at T2 and T3.
Tests for curvilinearity revealed a univariate curvilinear association with PMSS and mastery at T2 (t=2.11, P=0.04), with scores in the mid-range of the PMSS scale associated with lower mastery at T2, and those reporting low or high PMSS reporting higher mastery. There are no curvilinear associations with any of the predictors and mastery measured at T3. Since the curvilinear association with PMSS was rather weak and not retained in the multivariate analysis, we decided not to model the squared effect as a separate coefficient in the regression analysis. At T2, casewise diagnostics revealed two cases with standardized residual values below -3.0, which is 0.5% of the sample. Checking the possible influence on our results using Cook"s distance, we see that the maximum value for Cook"s distance is 0.076, which is well below the critical cut off of 1.0. Thus there is a very low risk of influential outliers influencing our results. At T3, we see that the casewise diagnostics reveal five cases that have standardized residual values below -3.0, which is 1.7% (and therefore slightly above the critical cut off of 1%). When checking this possible influence on the results through Cook"s distance, we see that the maximum value for Cook"s distance is 0.089, and again well under the critical cut off of 1.0, thus suggesting no major problem with highly influential outliers. These tests are mentioned in article under "Statistical analyses" (p. 11, lines: 22-24) : "Post hoc we checked homoscedasticity (using Levene"s test of Equality of Error Variances), curvilinearity (using UNIANOVA) and tests to rule out potentially influential outliers (using casewise diagnostics in combination with Cook"s distance test)." Under "Results" we write (on p. 13, lines: 15-18): "Post hoc tests showed no significant homoscedasticity or influential outliers at T2. However, at T2 a significant curvilinear association between PMSS and PMCW was found (in which scores in the mid-range of the PMSS scale are associated with lower PMCW)" and on p. 14, lines: 6-7: "Post hoc tests showed no homoscedasticity, curvilinearity or influential outliers at T3."
COMMENT:
The authors note that interaction effects involving gender were tested only for those predictors that were statistically significant. Please note that a significant main effect is not a requirement for a meaningful interaction effect. In fact, the opposite could be the case, main effects can become important after including interaction effects. Thus, I highly recommend to test all possible two-way interactions.
RESPONSE:
We agree with the reviewer on the importance of testing interaction effects even on non-significant predictors. We have conducted additional analyses, which gave no significant interaction with any of the predictor variables, significant or non-significant. We found one "close-to" significant interaction between the personality trait "reality weakness" and gender (P= 0.05, F=3.87). We have however decided not to include this in the article since it is strictly not statistically significant and in substantive terms not sufficient to be included. If you are of a different opinion, we will include it.
7. COMMENT: Minor Issue: Table 1 : Please include test statistics and p-values when referring to significant gender differences.
At your request, we have added t-value and p-values when referring to significant gender differences in Table 1 .
Reviewer 4
Reviewer Name: Adetayo Kasim Institution and Country: Durham University, UK This is an interesting research that investigates the predictors of Perceived Mastery of Clinical Work (PMCW) in a cohort of medical students. However, there are major statistical concerns that need to be addressed by the authors.
COMMENT:
The outcome variable (PMCW) was measured using 10 items (each with 7-point Likert scale), but four items were selected using principal component analysis. What is the justification for this approach and how did you decide which of the principal axes that best represents PMCW? What is the proportion of variability explained by the chosen axis? The results using all the 10 items should also be reported to give credibility to the study.
RESPONSE:
Thank you for your comment. It is now obvious to us that we have not explained this well enough in the paper. The 10 items measure clinical competence and communication, and out of those 10 items we found three clusters/factors (see Table 1 below), of which we chose to call one Perceived Mastery of Clinical Work. This variable is not validated elsewhere. We do however compare it with the validated Perceived Mastery of Work Scale from QPS Nordic (see Table 2 below). We believe that our variable is more related to clinical work than the general mastery of work scale from QPS Nordic. Since we believe that the three factors measure different aspects of clinical competence and communication, we find it counter-productive to perform additional analyses on the 10-item scale. We have explained this process in the text (see p. 7, lines: 18-24 to p. 8, lines: 1-2) as follows: "Utilizing a pool of 10 items tapping clinical competence and communication, a principal components analysis with oblimin rotation was performed, revealing three rather distinct dimensions or factors, one of which had high (>.6) loadings from a sub-set of four items relating to perceived mastery of clinical work (rotated eigenvalue=2.54). This sub-set proved to be highly scalable (Cronbach"s alpha=.88 at T2 and .84 at T3), yielding a simple additive index (Perceived Mastery of Clinical Work) which in substantive terms is rather similar to the Perceived Mastery of Work four-item scale of the general Nordic Questionnaire for psychological and social factors at work [8] , but is more specifically related to clinical work. PMCW was measured at T2 and T3." We have however not included the two tables below. The proportion of variability explained by the chosen axis, reported as the rotated eigenvalue is: 2.54. I have sufficient knowledge and experience to do a good job as a physician I communicate without problems with patients and their next-of-kin I manage to establish collaboration with patients who are poor collaborators to begin with I experience that I master the professional aspects that my work demands of me QPS Nordic -The general Nordic Questionnaire for psychological and social factors at work:
Are you content with the ability of work you do? Are you content with the ability to maintain a good relationship with your co-workers at work? Are you content with your ability to solve problems at work? Are you content with the amount of work that you get done?
COMMENT:
The data should be analysed using longitudinal method instead of time-by-time cross-sectional analysis. Analysing the data together as longitudinal analysis (with time as categorical variable) would allow investigation of how the association between PMCW and the predictors changes between the two time points.
RESPONSE:
We are humbled by this proposal; using a longitudinal design would indeed yield an interesting new perspective. Nevertheless we believe that conducting analyses using a longitudinal method would serve a different purpose than the original purpose of this study. We wanted to study potential differences between the two different time points, which we find is more properly done through a prospective design.
We have however performed additional analyses where we controlled for adjusted effects of PMCW scores of T2 on T3, see changes under "Statistical analyses", p. 11, lines: 15-17 ("In additional analyses we controlled for adjusted effects of PMCW scores of T2 on T3, by including PMCW at T2 in the regression model predicting PMCW at T3.") and under "Results", p. 14, lines: 3-5: "Entering PMCW measured at T2 as an independent of PMCW at T3 yielded a moderate association ( = 0.20; P < .001; 95% CI = 0.10 to 0.30), with perceived medical recording skills remaining significant ( = 0.10; P = .04; 95% CI = 0.003 to 0.20)."
Missing data imputation using mean scores for non-continuous data should be justified. The current approach should be compared with multiple imputations conditional on the observed data.
We have not imputed missing values for other than continuous variables, viz. the personality measures. Missing values for items in a given personality dimension were replaced with the mean scores of the items actually responded to, but only when responses were missing for 4 or fewer of the 9 items. Imputation was performed for 12, 19, 23 and 23 responders in the four different personality dimensions respectively. We have tried to explain the reason why we have only imputed the personality variables on p. 12, lines: 4-9: The questionnaires on the personality dimensions were "sent to half of the sample at T1 and to the other half one year later.
[26] In the latter group fewer received the questionnaires, since 9% could not be sent out because of unknown addresses. To reduce sample attrition because of lacking responses to some of the personality items, scores for a given personality dimension were imputed with mean scores when responses were missing for 4 or fewer of the 9 items (This was the case with 12, 19, 23 and 23 responders in the four different personality dimensions)." The reason why we did not impute any of the other variables is explained on p. 12, lines: 11-14: "As only a few responders had missed the odd item for the other predictor variables (response rates compared to baseline ranging from 514/522; 98.5% to 520/522; 99.6%), we decided not to impute these variables but removed these cases in our regression analyses."
COMMENT:
A minor comment is that the outcome data (PMCW) is over 10 years instead of 20 years as reported in the paper i.e only available at T2 and T3
